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Characteristics of muscle activity on lower limb muscles during a pedaling 
exercise consisting of different loads
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ABSTRACT
　The purpose of this study was to investigate characteristics of muscle activity on 
lower limb muscles during a pedaling exercise consisting of different loads. The 
subjects consisted of 24 male collegiate athletes. The anaerobic power generation 
capacity was measured by a cycling ergometer with a custom made measurement-
analysis system. All of the subjects performed the exercise for ten seconds with 
maximal effort intermitted between three-step loads. The loads were 5 .0%kp, 7 .5%kp 
and 1 .0%kp to body weight. The muscle activities of the lower limbs were observed 
by surface electromyography（EMG）methods. The muscle activities were used to 
evaluate integrated EMG（iEMG）and %iEMG from initial pedaling to top speed 
pedaling.
　The iEMG during pedaling did not chang due to different loads. The power per 
iEMG ratio in rectus femoris, vastus lateralis, biceps femoris and tibialis anterior 
muscles did change between the different loads. However, muscle activity level in 
initial and top speed pedaling showed no significant difference among the three trials 
with the different loads. The biceps femoris and gastrocnemius muscles during top 
speed pedaling  showed higher activity levels than that of initial pedaling.
From these results, it can be suggested that lower muscles activity pattern depends 
on each muscle’s specific function. Moreover, muscle activity levels were affected by 
crank speed more than the load in maximal effort pedaling.
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Fig.1．Schematic drawing power and clank angle measurement system.














































Table 1．Comparisons of power generation capacities due to three loads.
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Fig.3．Comparisons of muscle activity among the three loads.
Fig.4．Comparisons of impulse of power to iEMG ratio among the three loads.
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